Introduction Patients with high body mass index (BMI), preexisting pain and young age and women seem to experience more postoperative pain. Few studies have, however, addressed these risk factors amongst obese patients undergoing bariatric surgery.
Introduction
Postoperative pain is common after surgery, and there appears to be an association between postoperative pain and increased immune deficiency, reduced wound healing and the occurrence of chronic pain [1, 2] . Chronic pain has a negative impact on both patients and their relatives and also leads to a higher economic burden [3] . Reduction in the occurrence of postoperative pain results in earlier mobilisation after surgery and earlier discharge from hospital [4] .
Depending on the definition of severe pain and the type of surgery, between 30 and 80% experience moderate to severe postoperative pain. Women are often reported to experience more postoperative pain than men, and following laparoscopic gastric bypass surgery, women consume more morphine than men in the immediate postoperative period [5] . Besides gender, there are several other known risk factors that may contribute to postoperative pain, the most prominent being young age [6] [7] [8] [9] [10] [11] [12] , pre-existing pain [7-11, 13, 14] and obesity [6, 9] . However, not many studies consider these factors when comparing postoperative pain between men and women.
The aim of the present study was to evaluate risk factors for postoperative pain following laparoscopic gastric bypass surgery by analysing data from the PAIN OUT postoperative pain register.
Materials and Methods

Study Design and Samples
From February 2010 until November 2012, data on preoperative characteristics and postoperative pain during the first 24 h after surgery were recorded in a postoperative pain register [15, 16] . Patients were consecutively invited to participate in the study on postoperative day 1. All data were collected that day, when patients had been back on the surgical ward more than 6 h. The multi-item International Pain Outcome Questionnaire (IPOQ) [15, 16] was completed by each patient. The questionnaire has been described in detail elsewhere [15] . The presence of pre-existing pain was defined as a pre-existing painful condition for 3 months or more before surgery.
In the present study, we identified a cohort of patients from the register that had been operated with laparoscopic gastric bypass surgery at the University Hospital in Sweden (Örebro University Hospital). We excluded patients that had undergone another surgical procedure at the same time and those with incomplete pain ratings.
All patients were operated with a primary antecolic, antegastric laparoscopic gastric bypass procedure as described by Lönroth and Olbers [17] .
Patient Reported Outcomes
Pain intensity was rated according to VAS [18] . The primary outcome was presence of severe postoperative pain (VAS score 7-10) any time after surgery. Secondary outcomes were prevalence of low intensity maximum pain (VAS score 0-3) and Bpercentage of time with severe pain after surgery^. Percentage of time with severe pain as experienced by the patient was rated from 0 to 100% in steps of ten. Mild pain was defined as VAS score 0-3 [19] .
Statistical Methods
All analyses were made using SPSS version 22 (IBM Corporation, Armonk, NY, USA). Since analysis of VAS has been performed differently in previous studies, we analysed this both as a continuous variable as well as a categorical variable (presence of severe pain).
Linear regression was used for continuous variables and logistic regression for categorical variables. Based on reports from previous studies, BMI, age, pre-existing pain, and gender were entered into a multivariate linear regression model for the continuous variable and into a multivariate logistic regression model for the categorical variable. A p value ≤0.05 was considered to be statistically significant.
Ethical Considerations
The study was approved by the Regional Ethics Committee and was conducted in accordance with the ethical standards of the Helsinki Declaration (6th revision).
Results
A total of 206 patients undergoing primary laparoscopic gastric bypass surgery were identified. Seven of these were excluded due to another procedure being performed at the same time as the laparoscopic gastric bypass procedure. A further seven patients were excluded due to incomplete pain rating. The remaining 192 patients constituted our study cohort.
There were more women than men operated with laparoscopic gastric bypass surgery during the study period (Table 1 ). All operations were performed under general anaesthesia, and 98.4% had wound infiltration with local anaesthesia.
Operation time was on average 78.5 ± 24.6 min. High age was associated with longer operation times (age < 40 years 72.8 ± 21.6 min, age 40-60 years 80.3 ± 24.0 min, p = 0.033; age > 60 years 95.7 ± 31.6 min, p = 0.008). There were no differences in operating time with respect to gender (women 78.9 ± 25.2 min; men 77.5 ± 23.2 min; p = 0.717), pre-existing pain (no pre-existing pain 77.9 ± 24.2 min, pre-existing pain 81.9 ± 26.8 min; p = 0.414), and BMI (BMI < 45, 77.2 ± 24.9 min, BMI > 45, 84.0 ± 22.8 min; p = 0.132). Preoperatively, 174 patients (90.6%) received premedication according to local recommendations 60 min before surgery (1000- and patients with pre-existing pain and young age (unadjusted B −0.08, 95%CI −0.11 to −0.05; p < 0.001) rated their pain higher on the VAS (Table 2) , while patients with a high BMI did not (unadjusted B −0.02, 95%CI −0.09 to 0.05; p = 0.563). Young age was associated with higher incidence of severe pain after surgery (OR 0.95/year 95%CI 0.93-0.97, p < 0.001), while BMI (OR 1.01/BMI unit, 95%CI 0.96-1.06; p = 0.805), whereas gender and pre-existing pain were not (Table 2) .
Multivariate Analyses
When age, BMI, gender and pre-existing pain were entered into a multivariate logistic regression model, only young age (adjusted OR 0.95, 95%CI 0.92-0.97/year; p < 0.001) and pre-existing pain (adjusted OR 2.56, 95%CI 1.09-6.00; p = 0.031) remained as independent risk factors for severe postoperative pain, while BMI (adjusted OR 0.99, 95%CI 0.93-1.04/BMI unit; p = 0.619) and gender (adjusted OR 1.59, 95%CI 0.80-3.18; p = 0.184) did not.
When age, BMI, gender and pre-existing pain was entered into a multivariate linear regression model, age (adjusted B −0.09, 95%CI −0.11 to −0.06/year; p < 0.001), and preexisting pain (adjusted B 1.29, 95%CI 0.32-2.24; p = 0.009) remained as independent risk factors, while BMI (adjusted B −0.05, 95%CI −0.05 to 0.01; p = 0.102), and gender (adjusted B 0.62; 95%CI −0.14 to 1.39; p = 0.107) did not.
Discussion
Young age, pre-existing pain prior to surgery and female gender were all associated with greater postoperative pain experience in the univariate analyses. No association between BMI and postoperative pain was seen. Women were younger than men and more often had pre-existing pain. In the multivariate analyses, regardless of whether the VAS score was viewed categorically as severe pain or as a continuous scale, only young age and preexisting pain remained as independent risk factors for postoperative pain following laparoscopic gastric bypass surgery. Reduction in postoperative pain is very important for the patient and for their total experience of the surgical procedure. More important still is the association between postoperative pain and immune deficiency, wound healing and the occurrence of chronic pain [1, 2] . The reduction of postoperative pain experienced by the patient improves mobilisation [20] and ultimately reduces adverse postoperative outcome. One important measure in the effort to decrease postoperative pain is the identification of factors associated with increased risk for postoperative pain. Previous studies have reported that female gender, pre-existing pain, young age and high BMI may increase the risk for postoperative pain. In the present study, only young age and preexisting pain were associated with increased risk for experiencing severe postoperative pain. All patients in the present study were, by definition, morbidly obese. Extremely high BMI is associated with increased risk for postoperative complications [21] , and may well be associated with increased postoperative pain. There were very few patients in our study with a BMI >60 kg/ m 2 . Further studies will be needed to verify the results of the present study amongst super-obese patients.
More women than men undergo laparoscopic gastric bypass surgery [22] , and it is thus important to see if the increased risk for postoperative pain amongst women previously described [5] is, in fact, gender-associated or if there is another explanation. Even though further studies are needed to more fully clarify this matter, the results of the present study indicate that factors other than gender alone are of importance. Strong and independent associations were seen between young age and pre-existing pain and postoperative pain. Young age [6, 7, 9, 12, 23] as well as preexisting pain [7, [9] [10] [11] [12] [13] [14] have previously been reported to be associated with increased postoperative pain in fields of surgery other than bariatric surgery. The results of the present study show that these associations also exist in morbidly obese patients undergoing bariatric surgery and that young age and pre-existing pain are patient-specific factors that should be considered during postoperative care.
The present study has limitations. Self-reported data on pain may be influenced by other patient-related factors such as ethnicity [24] which we did not consider. If different ethnical groups have significantly different patient-specific characteristics, this could potentially have influenced our results. Our experience in Sweden, however, is that the bariatric surgery patient population is fairly stable and it is unlikely that such an unequal distribution existed. If VAS is considered as a continuous variable, even small changes may have an impact on the result. The differences in mean VAS between the groups in our study, however, were one score rating or more, which is equivalent to 10 mm or more on a 100-mm scale. Previous studies have reported that differences of 8-10 mm may be considered to be clinically relevant [18, 25, 26] . The study cohort consisted of 192 patients. It is possible that the use of a larger study group would have captured smaller effects of factors such as gender, particularly in the multivariate analyses. However, the study cohort was large enough to identify young age and pre-existing pain as independent and clinically relevant risk factors for severe postoperative pain. Smaller differences potentially detectable in a larger study cohort may not be clinically relevant. Not all patients received local anaesthesia at the time of surgery and not all patients received pre-medication according to local standards. Due to drug intolerance or previous personal experiences, however, in clinical practise, not all patients can be treated according to standard protocols. Although these deviations from standard protocols may affect experience of post-operative pain, there were no differences in use of premedication and local anaesthesia based on age, gender, preexisting pain or BMI. Finally, the study was based on data collected at one point in time postoperatively and represents pain during the first 24 h after surgery only. This could lead to recall bias, but it is unlikely that this would constitute a differential bias that would affect the present results.
Conclusion
Young age and pre-existing pain are associated with severe postoperative pain during the first 24 h after laparoscopic gastric bypass surgery. Gender appears to have less impact upon the risk for severe postoperative pain. A high BMI in these morbidly obese patients did not appear to be associated with severe postoperative pain in patients undergoing laparoscopic gastric bypass surgery.
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